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Congenital diverticula of the heart have been reported to arise from the atria' or from the ventricles.2 3 We report on a diverticulum arising from the coronary sinus at its junction with the right atrium in a neonate with a hypoplastic left heart. Case report A 3 55 kg girl was born by normal delivery at the 39th week of a normal gestation. When she was two days old she was referred for cardiological evaluation because of mild cyanosis. Arterial Po2 was 42 mm Hg. Physical examination showed a grade 2/6 high pitched pansystolic murmur and a single second heart sound. The peripheral pulses were normal at the first examination, but became weak on the third day of life. An electrocardiogram showed right ventricular hypertrophy and a chest x ray showed a bulge at the left cardiac border.
Cross sectional echocardiography was performed when she was two days old. The left atrium, the left ventricle, the aortic root, the aortic valve, and the ascending aorta were all hypoplastic. The mitral valve was atretic and a small interventricular septal defect was also seen. In the parasternal long axis view a large cavity was seen behind the left ventricle; above this was a large coronary sinus (fig la) (fig 2c) ; the left cavity was about twice as big as the right, being connected to the coronary sinus through a hole in the upper portion of its floor; the only openings of the right cavity were the fenestrations of the diverticular septum. The floor of the diverticulum was formed by trabeculated muscle covered by a smooth endocardium; the free wall was 0 5 mm thick.
Microscopic examination showed that the floor of the diverticulum was formed by normal myocardium covered by endocardium. Its free wall was composed of a layer of thin myocardial fibres, normal endocardial lining, and normally vascularised and innervated epicardium on the external surface (fig 2d) . The septum of the diverticulum was formed by thin myocardium lined on both sides by endocardium.
Sections of the wall of the coronary sinus itself showed a well developed and oriented myocardial layer with a thin myocardium and a well vascularised epicardium with very scanty fatty tissue.
Discussion
Congenital diverticula of the heart are rare anomalies that usually arise from the left ventricle. 
Congenital diverticulum of the heart arising from the coronary sinus 383 anomalies described above and probably resulted from a developmental defect. It can be distinguished from a false aneurysm of inflammatory or traumatic origin because there were well developed striated myocardial fibres and no fibrous tissue in all portions of its walls. It may be a true diverticulum of the coronary sinus: the presence of myocardial fibres in its walls does not rule out this diagnosis because the coronary sinus is part of the cardiac venous system and, as with other juxtacardiac segments of veins (and as found in our case), myocardial fibres may be present in its walls.14 If this anomaly does indeed represent a true diverticulum of the coronary sinus one would expect to see similar histological components through the entire circumference of its walls. In our case, however, the floor of the diverticulum clearly belonged to the right ventricular wall. The free wall of the diverticulum was formed by thinned myocardium normally overlaid by pericardium and internally lined by endocardium. Its floor was formed by the normal right ventricular myocardium lined by endocardium; we believe the diverticulum was the result of a dissection within the right ventricular external wall.
A dissection of the right ventricular free wall could be the result of a primary event leading to the formation of a cavity that tracks to the coronary sinus and penetrates into the heart cavities. Cases of subvalvar aneurysm originating within the left ventricular wall and extending into the left atrium have been reported.7 In these cases extensive fibrosis, calcification, and even ossification of the left ventricular wall were found. In our case, however, there was no evidence of degenerative or inflammatory processes affecting the myocardium and leading to the formation of a cavity. There are no reported examples of a primary congenital dissection of the myocardium. Thus it seems most probable that this diverticulum originated from the coronary sinus and then penetrated into the right ventricular wall. Defects in the walls of the coronary sinus, although rare, have been reported," 1 13 and we assume that a deficiency in the floor of the coronary sinus during fetal life by an undetermined cause resulted in the formation of a sac which made its way through the right ventricular myocardium.
In our case the coronary sinus was enlarged and was connected to a persistent left superior vena cava; mitral atresia with a hypoplastic left ventricle and aorta were also present. Previously reported fenestrations of the coronary sinus associated with mitral atresia occurred on the floor of the coronary sinus and allowed an accessory route for blood to flow from the left atrium.' 12 In our case the opening was on the free wall of the coronary sinus, which is at variance with other reported defects; it did not connect the left atrium to the right atrium and so did not play any functional role in relieving the left atrioventricular obstruction.
The diverticulum in our patient was clearly diagnosed by cross sectional echocardiography. The echocardiographic appearance of the diverticulum exactly matched the pathological features and allowed the in vivo diagnosis of this bizarre anomaly. Clinical recognition of this anomaly did not influence the management of our case because of the severe associated anomaly of hypoplastic left heart, for which only experimental treatment is available in few selected centres throughout the world. It is, however, possible that an isolated diverticulum could be surgically repaired. Successful resection of cardiac diverticula has been reported.2 9 Untreated diverticulae may rupture, be a source of embolisation, or produce cardiac failure and arrhythmias.
We have described a previously unreported congenital cardiac anomaly-a diverticulum originating from the coronary sinus. The excellent correlation between the echocardiographic and pathological findings means that this anomaly may be readily diagnosed once the possibility of its existence is known.
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